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Concise Explanation of the Japanese References 



Reference 6 

This specification discloses an amino acid sequence of 
cytochrome P450 c25 isolated from rat liver, and the DNA sequence 
encoding this protein. 

The inventors constructed a lambda gtll cDNA expression 
library from rat liver, screened with antibodies raised against 
purified P450 c25/ and selected the positive clone designated 
pLMT2 5. The cDNA insert of this clone was sequenced, and the 
amino acid sequence was predicted. The amino acid sequence 
showed 73% identity with a mitochondrial P450 derived from 
rabbit liver which catalyzes the 26- (or 27-) hydroxylation 
of 5 /3 -cholestane-3 ct , 7 a , 12 a -triol . This result showed that 
this protein is cytochrome P450 c25 , which catalyzes 25- 
hydroxylation of vitamin D 3 in rat liver mitochondria. 
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MetAlaValLeuSerArgMelArgLeuArgTrpAJaLeuleu 
AspThrArgVaiMeiGtyHisGlyLeuCysProGInClyAla 
ArgAlaLvsAlaAlal leProAlaAl aleuArgAspHisGlu 
SerThrCluClyProClyThrniyClnAspArgPrQArgleu 
ArgSerLeuAlaGluLeuProGlyProGlyThrleuArgPhe 
LeuPheClnLeuPheLeuArgGlyTyrValLeuHisLeuliis 
CluleuClnAlaLeuAsnlysAlaLysTyrClyProMetTrp 
ThrThrThrPheGlyThrArgThrAsnValAsnLeuAlaSer 
AUProLeuLcuCluCInValMetArgGlnCluClyLysTyr 
ProIleArgAsoSerMetCluClnTrpLysCluHisArgAsp 
Hi sLvsCI yLeuSerTyrCh I lePhelleThrG InClyCIn 
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ClnTrpTyrHisLeuArgHisSerLeuAsnClnArgMetLfiu 
LysProAlaGluAlaAlaLeuTyrThrAspAULeuAsnGlu 
Val IleSerAspPhe I 1 e A 1 aArgLeuAspG InValArgThr 
GluSerAlaSerClyAspGlnVaiProAspValAlaHisLeu 
LeuTyrHisleuAlaLeuGluAiaMeCysTyrlleLeuPhe 
CluLysArgValClyCysLeuCluProSerlleProGluAsp 
ThrAtaThrPhelleArgSerValGlyLeuNetPheLysAsn 
SerVaiTyrValThrPheLeuProLysTrpSerArgProLeu 
LeuProPheTrpLysArgTyrMetAsnAsnTrpAspAsnlle 
PheSerPheGlyCluLysMetlleHisCInlysValGlnClu 
lleGluAUGtnLeuGlnAlaAUGIyProAspClyValCIn 
ValSerGlyTyrLeuHisPheleuleuThrLysGluLeuleu 
SerProGlnGluThrValGlyThrPheProGluLeuUcleu 
AiaClyValAspThrThrSerAsnThrLeuThrTrpAlaLeu 
TyrHisLeuSerlysAsnProGlulleGtnGlijAlaLeuHis 
LysC luVa IThrG I yVal Val ProPheC I yly sValProCJn 
AsnLysAspPheAlaHisMetProLeuLcuLysAtaVallle 
LysGluThrLeuArgLeuTyrProValValProThrAsnSer 
ArgllelleThrClulysGluThrGlulleAsnGlyPheleu 
PheProLysAsnThrGInPheValleuCysHisTyrValYal 



SerArgAspPfoSerValPhePraGUProGIuSerPheGin 

ProHisArgTrpleuArglysArgGluAspAspAsnSerCly 

i leGlnHi s ProPheClySerVa IProPhaGlyTyr C! yVa! 

ArgSerCysleoGlyArgArgl leAlaCluLeuG luUetGln 

LeuleuleuSerArgleul I eG I n I y sTy rC i u V a 1 Y a 1 1 e u 

SerProGlyMetGlyGluVaUysSerYalSerArgM eVal 

LeuVa |Pr oSerLy sLy sVa I Se rLeuArgPheLeuG InArg 
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T GCC TGC ATG GGG CGC CTA GTC TCT CCC TCT 
AAA CTC TTC GCT TCT CAG ACA CGA TCT ATG GCT 
CTG TTC AGC CGC ATG ACA CTG ACA TCG GCG CTT 
CTC GAC ACT CGT CTG ATG GCC CCC CTC TCC CCA 
CAA GGG GCC AGA CCC AAG GCC GCG ATC CCT GCA 
GCC CTC CGG GAT CAC GAC AGC ACC GAC CCT CCA 
GCA ACA GCT CAA CAC CCA CCC CCC CTG CGC ACT 
CTC CCC GAG CTT CCC CCA CCC CCA ACG CTA CGC 
TTT TTA TTC CAG CTA TTT CTA CCA GCC TAT CTG 
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CTC CAC TTC CAC CAC CTC CAG GCG CTG AAC AAG 
CCC AAG TAC GGC CCA ATG TCG ACA ACC ACC TTT 
GGG ACT CGC ACC A AT CTG AAT CTC CCT AGC GCC 
CCG CTC TTG GAG CAA GTC ATG AGA CAG GAG GGC 
AAG TAC CCC ATA ACA CAC AGC ATC GAG CAC TGG 
AAC CAC CAC CGA GAC CAC AAA CGC CTC TCC TAT 
GGG ATC TTC ATC ACA CAA GGA CAG CAG TCC TAC 
CAT CTG CGT CAT ACT TTC AAT CAC CCG ATC CTC 
AAG CCT GCT GAC GCA GCC CTC TAC ACA GAT GCC 
TTA AAC GAG GTC ATC ACT GAC TTT ATT GCC CGG 
CTC CAC CAC GTG CCG ACA GAG ACT GCA TCA CCC 
GAT CAG GTG CCA CAT CTC GCA CAT CTT CTC TAC 
CAC CTT GCC TTG G A A GCC ATC TGC TAT ATC CTG 
TTT GAG AAA ACG CTT GCC TGC CTC CAG CCC TCC 
ATC CCT GAG CAC ACC GCC ACC TTC ATC ACA TCT 
GTT GGA CTC ATG TTC AAC AAC TCA GTC TAT GTC 
ACT TTC CTT CCC AAG TCG TCT CGG CCT CTC CTC 
CCC TTT TCG. AAG CGA TAC ATC AAT AAC TGG GAT 
AAC ATT TTC TCC TTC GGG GAG AAG ATG ATT CAT 
CAA AAA CTC CAC CAG ATA CAA GCC CAC CTA CAC 
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CCC ACC AAC AAC CTG AGC CTA CCC TTT CTC CAG 

AGA CAG TAG TAC CAA GCT GGC CTC CTC CTC CAT 

GCG ACT TGT CCA CAA CCC CTG CCA CAC AAC TTC 

TTG GCC ACT CTC ACG TCA CAT GTC ACG ATC CCA 

GAT TCA ACA GCG CAC CTC TCT GCC CTT CCC ATA 

CAC ACC ACA CCT CTG CCA CAA TCT CTA CTC AGC 

AGC ACC CAT TTA ACA CAT TAC ACC ACC TCA TAT 

CAC AGG ACC GTG CTT GGG TAC AAT TTA AAA TAA 

1900 

AAT TTA AAA TTC AAA AAA 
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MetAiaValLeuScrArgMelAraLeuArjTrpAlaLeuLeu 
AspThrArgYalMelClyHisGlyleuCysProCUClyAla 
ArgAlaLysAlaAlalleProAiaAtaleuArgAspHisGlu 
SerThfGluGlyProGlyThrGlyGUAspArjProArgLeu 
ArgSerLcuAlaGluLeuProGlyProClyThrLeuArgPhe 
LeuPheGlnLeuPheLeuArgGl yTyrValleuHi s Leu Hi s 
GluLeuGlnAlaLeuAsnLysAlaLysTyrC lyProMetTrp 
ThrThrThrPheGl y Th r A r gTh r As n V a I AsnLeuAl aSer 

LysGIuThrLeuArgLeuTyrProValVatProThrAsnSer 
ArgllelleThrGluLysGttiThrGluIleAsnGlyPhclcu 
"'PheTroLTsAsnthtGlnPheValLeuCysHisTyrValVal 
SerArgAspProSerVa 1 PheProG 1 uProG 1 uSe r PheG I n 
ProHisArgTrpLeuArgLysArgGluAspAspAsnSerCly 
MeG InHisProPheGlySerValProPheClyTyrGlyVal 
ArgSerCysLeuGtyArgArzlleAlaGIuLeuGluMetCIn 

LeuLeuLeuSerArsLeul led nlysTyrC) u ValVal Leu 
SerProGlyMetGlyGtuValLysSerValSerArgMeVal 

LeuValProSerLysLysValSerLeuArgPheLeuGlnArg 

533 
Gin 

£ c, ic # * L h <» «i T I£ *2 m C ?'l * £ t: it £ 1- 
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T GCC TCC ATG GGC CGC CTA CTC TCT CGC TCT 

AAA CTC TTC OCT TCT CAC AC A CCA TCT ATG CCT 

GTG TTC AGC CGC ATG AGA CTG AGA TCG GCC CTT 

CTC CAC ACT CGT CTC ATG GCC CGC CTC TCC CCA 

CAA GGC CCC AGA CCC AAG GCC CCC ATC CCT CCA 

CCC CTC CCG GAT CAC GAG AGC ACG GAG CCT CCA 

GCA AC A CCT CAA CAC CGA CCC CCC CTG CGC ACT 
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AlaProLeuLeuCiuGlnValMetArgGlnGiuGlyLysTyr 
ProlleArgAspSerMetGluClnTrpLysGluHisArgAsp 
HisLysGlyletiSerTyrGlyllePheUeThrGlnGlyGln 
GlnTrpTyrHisleuArgHisSerLeuAsnGlnArgMetLey 
LysProAlaGluAlaAlaleuTyrThrAspAlaLeuAsnGl'j 
VallleSerAspPhelleAlaArgLeuAspGlnValArgThr 
GluSerAtaSerClyAspGlnValProAspVaiAlaHisLeu 
LeuTyrHisLeuAlaLeuGluAlaMeCysTyrlleLetiPhe 
CluLysArgValGlyCysLeuGluProSerlleProGluAsp 
ThrAlaThrPheUeArgSerVatGlyLeuMetPheLysAsn 
SerVa I Ty r Y a I Th r PheLeu P roL y sT r pS e r A rg Pr oLe u 
LeuProPheTrpLysArgTyrMetAsnAsnTrpAspAsnlle 
PheSerPheClyCluLysMetllcHisGlnLysValClnGlu 
IleGluAIaGlnLeuGInAlaAtaGlyProAspGlyValGln 
ValSerGlyTyrLeuHisPheLeuLeuThrLysGluLeuLeu 
SerProGlnGiuThrValClyThrPheProGluLeuIleLeu 
AlaGlyValAspThrThrSerAsnThrLcuThrTrpAlaleu 
TyrHisLeuSertysAsnProGluIleGlnGIuAlaLeuHis 
LysGluYalThrClyValValProPheGlyLysValProGIn 
AsnlysAspPheAlaHisMetProLeuLeuLysAIaValtle 

CTC CCG GAG CTT CCG GGA CCC CGA ACC CTA CCC 
TTT TTA TTC CAC CTA TTT CTA CGA GGC TAT CTC 
CTG CAC TTG CAC GAG CTC CAC GCG CTC AAC AAC 
GCC AAC TAC CGC CCA ATG TCG AC A ACC ACC TTT 
GGG ACT CCC ACC A AT GTG AAT CTC GCT AGC CCC 
CCG CTC TTG GAG CAA GTG ATG AGA CAC GAG CGC 
AAG TAC CCC ATA ACA G AC ACC ATG GAG CAC TGC 
AAC GAG CAC CGA G AC CAC AAA GCC CTC TCC TAT 
GGG ATC TTC ATC ACA CAA CCA CAC CAC TGC TAC 
CAT CTC CGT CAT ACT TTG AAT CAG CCC ATC CTC 
AAG CCT GCT GAG GCA GCC CTC TAC ACA GAT GCC 
TTA AAC GAG CTC ATC ACT GAC TTT ATT GCC CGG 
CTG GAC CAG CTC CCG ACA CAG ACT GCA TCA CCC 
CAT CAG GTG CCA GAT GTG GCA CAT CTT CTC TAC 
CAC CTT GCC TTC CAA GCC ATC TCC TAT ATC CTC 
TTT GAG AAA AGC CTT CGC TGC CTG CAC CCC TCC 
ATC CCT CAG GAC ACC GCC ACC TTC ATC ACA TCT 
CTT GGA CTC ATC TTC AAG AAC TCA CTC TAT CTC 
ACT TTC CTT CCC AAG TCG TCT CGC CCT CTC CTG 
CCC TTT TCG AAC CGA TAC ATC AAT AAC TCG CAT 
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ft S* 33 © ig E ^ I* r- © * i-CJifiSrjfiAflj^-CJBK 
L V \* C t O CO T , aRNA€2S£!L* CMlclS 

fit c DNA-& ft M tf" 3 # "C * * . 

* * 38 © 5 -/ r iff P4 50 c 1 » * 3 - K t -5 it £ 

(i , 7-7 h if ,V ~> S3 N I rz bKNA* ffl ^ r . 5 a ^ 
etna's 7 ? - «t T Z cDNA 5 -f 7 -5 - * ft 8! 0 , 
w © "7 7 7 'J - ■£ P450c : > *t * 5 Ct ft * ffi l> 

* £ f t * #) ^ & c «fc !? x ? M — — v / I t H iD 
L /: , L ^ L 'a * „ cDNA© ^o-->r^^(i. 



?*B8¥ 3-232403 (S) 

AAG TAT CAC GTG CTC CTG TCT CCC GCC ATG CCA 

GAA CTC AAC TCT CTC TCC CGC ATC GTC CTG CTT 

CCC AGC AAG AAG GTG ACC CTA CCC TTT CTC CAC 

ACA CAC TAG TAC CAA CCT GGG CTC CTC CTC CAT 

CGG ACT TCT CCA GAA GCC CTG CCA CAC AAG TTC 

TTG GCC ACT CTC ACC TCA CAT CTC ACC ATG CCA 

CAT TCA ACA CGG CAC CTC TCT CCC CTT CCC ATA 

GAC ACC ACA CCT CTC CCA CAA TCT CTA CTG ACC 

ACC ACC CAT TTA ACA CAT TAG ACC ACC TCA TAT 

CAC AGG ACC CTG CTT GCC TAC AAT TTA AAA TAA 

1900 

AAT TTA AAA TTC AAA AAA 

*£B8©3fl2©glflli, 7 v FffP450cM * 3 - 
KafiT*tcafti(*DNA*flttr«cil: 

oj *& '£ . tKtot* @BJ*JS*SK:#gttttSK 
n £ fT C D N A T <fc K> . ft ic n * l u © a , * 

*ffl^T?pLMT25i L fa ©T A -5 . $ £ Ic , * 

fg<!8<D S3 3 © g W ti , 7 7 hlff P450cm *3-K 

&u d n a ^«f^-r5^jie»?at4^^ism^5 
c ti iz m z> t> m x u < , bhma^ 35 e ^ 

»3R(C-fc0ftMLfc 2 cONA^: * # V v - 

pB8322tt if © ^ ^ ^ - icff A-T 4 ^i* , Okay 
ana-Berg©^ n-^>^^^ir - ( 7 r ^ > Z 
?±) ^<h'rfj^©^D-z:>jr^^^-^^o>5^j 

act', ^ f nosarfeii*. 

cDNA©a tt^ftic B3 L T <> . ^Sft^^ 
*£©(**>£, ^KDNA^ffl^/i^-f 7 /-f 

t' - ■> 3 >i: j:^ x ^ 'J « - >V?4, & is -r 4 7 

^ -r ■/ ij -y 4 -tf - 3 y h ^ > ^ u - •> 3 > r v 
* >< z m*.* ti x ? *) - ~ y r& . @^ir-5»s 

(» ft6 * X a L fcgESttK:<i#*gER<D|f|ffi£*f& 
ffit L/:^ ^ -J - - a * 05 * ffl 

U o C t d< T $ a o a » L cONA« , x © « 
ISJ'l^jJlStiCilUO, P450 c ,. £ = - K 

(2) IS ft ^. ^ D N A © «| it 

IWttS-IETtSCDNAlilf li, * © 4 " 
(2&^1$7) Ifflftgr ic An r t t&JI L ^ ^ © T . 
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s * a e w « * a * * e^^ic^sar^^^o 

UH, gj^fl)^^ 5-^<f!ii$hT*i*), P BR 3 
22, pUC 1 9 «£ Af^flfflT iS ^ 0 9 - © W itf IC 

*att*.{*DNA j &as*ii£*Bis* w *. ix * * 

flag, »ei?<0&£#J*Ste. fb«9lB4& 
'X t'^ m A f * C <b IC «fc 0 . P450ci* *I4t6 

ffcK*Efc{*£#ar6ct D N A <D 

A^fctt* Iwftn . WX.IX. CaCl, & 

& , U > HE ft & '> ^ ^ & * ^ SI it A, JL V £' & m 

i^ct^'tM. * nenoisiftitei: 



li, A D H 7* 

a*-*-. GAL 1 0 ^a^-^-U'^t'^^ 

|g ^ ic (± , SV4 0ro^--^- ; &^6'^^^^ 

* - n f t>< f i| m v £ -5 . 
*A»«a£0is«*aiscos 1 *ana«. P4so c . 

i © f§ ft ft ^ IC # 15 7 K U </ K * ■> > * 7 K U 

(D 13 35 lc P4 50 CJ * ^^5$ ti-i C i i: J: 0 , t* * 

* > D , O 2 5 a*»{fcSlE*?7'ift*4 w i^T 

* S . * . 7 K 1/ > K * > > * 7 K U y K * > 
>a5t»SK-3^TIl. mbBSOcDNA^ 
Si;J'a-->/cnTiiD, <$-£s3cDP450ci» cO 
NA£<fcklc»41&*B*S^3*A*"*c£KJ;*)* & 

« J5)c L . tf * i > D , <0 2 5 Gl;Ktt{fcfiJE*tt« 

o*am*.f*iaiai±* « tt s tf ^ * > d j <o m & r 

C 5? % W ) 



iu t c n a w * * - * ft w * o » » & 
o r.-«i.«£ < * *ftBja©fcW#sHc*tf*a*©ffi 

m m m 1 ^ v h lffniRNA<Paflgt 

c?-< - ^ifttt? 7 ho/fftti g /: £ 5 k 

lOrnM 8*6* -t h >J * ^ (pH 4 - S ) , lnM DTT . 
20ra.y EDTA Z $ V 8M /7--/ >&5*rg#30n* t 

y t- -f X L . * * ^ * - h * * 4. OOOrpm 10 # 

ra » l . ±«*^-"tftaiiifc. w n c 9 $ 
ox;/-y^i)D^, i<iarn/:^.> -20 r t 

60# ffl « # t /- • 4. OOOr pnu 1 5 £ Iffl 3 -t> # *f I- 

ioi^noitaa^scu ^ a 8H r 7 - •> > « 

ttig*30«£U/SW L . 1/2 3<0 x 9 J - /V^^^a 
-20 r T60# RM?# L . 4.0OOrp^. 105)13 

a^»au^ft42t»^HT, hii^9 j - 

7K IC « W L ^ . 2 fg % <0 x ^ y - /U * ^ , -20 



^- h o i+ (ph 4 - 5 ) * *ia x . a h »c20^^i 

^y-;U*gSft0U. - 20 IC 15 :£ ftA & ft L £ • 3 

o » b il R N A * * M ( d T ) "tr ^ 

At:5ai, * 'J (A) £W-f*aRNA€- 

'« <t '< 7 7 - ( 0. 5M NaC £ , 1 0 nU h 'J ^ 
- iS BE . ' P H 7. 5 , loll EDTA. 0. I % S D S ) & 
ft] X . 6 5 tt 5 ^FuVli^i^ILt. Z ti ± . 
« ^ ^ C ¥ % <fc /< -y 7 7 - * i3 U ^ -I" ^ < <1 
T ) /U □ - ^ /J 5 A i: I 0 fg S O ¥ ffi <t 

L /X * 'J ( A>RNA$: ifiS 8 * "C r§ Hi L « 
W 2 cDNA 

?3 SI L ft nRNA^ »i <0 cONA-^ ft (i . i£ Ic 3 » * lc 
J: 6 oRNAU l§ M ^ U cDNAO ^ft , 'J +* ? ^ U 7 — 
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* 3i S3 D N A # y ^ 7 - -tr I i: J: 4 »a^fifiJE 

* I'! L r a U -» tz . SCiit^r: 7^7->7 

*oroh3-yt/icetoA:. r « b % . **>5 u z 

© # y (A) RNA*i7^>K^7fi:iOS 
StK^/*JO^_T^:^^ 2 0 u « U/:, C n £ 6 5 
tt 1 0^l«lto^L/:«O^s * * T £. * L *: . 7 
7--Xhxh-7>K l Jr^*>3>i^^X( Firs 
t -s t r and Reaction Mix)12^ 2 IC DTT 7§ iff t y t 
Sr/jU*_* -3 H T ± & 14 RNA £ J*) 37 

tti i* Poi s a l tz . z n * * ti > k * h 7 > k 

y 7 ^ •> a > I -y ? (Second-Strand Reaction 
nix) 6 7 u 2 IC ^ ft] L * 1 2 *C T 1 3# M „ ft ^ 
T2 2tt*l l?r.1SiSU;, $ * lc , K I cn owS# X 

1 0 £iSlBL/;0%, 37tT 3 O^ft^Lfc. 
K £ ift iff £ 1 00w£O7iy-^'^oa^/u 
Ml:l) TfiiLtiOS, 7k*9£ Sephacry l ® 
S-200 o x /< > » 7 L i: A» lj , cDNA*EHXL/c. 
SKL^cDNAIC, EcoR I 7 ^ - 5 tf « , ATP 

^V-->r^^3?SSL/r. tS «= W . fi* W P4 50ci 

* «o°o*8ibi7y a'<> hifi^L, Balb/cStt 

SI L /:cONA7 7? V - ^ , ^lx-h*/rO]0' 
IO ^7 - f A<4*f 5 A ^ICffil/fc. 7* L- - K 
K , .5 ^ d> U 1 0 aM t PTC( -f y 7 n b' ;U 0 - 
D - * X 1f 5 9 hb'7;->F) i:SL^ ffl^U 
iili/c— F o-tr/l/o-X7 * ;U ^ - -$* 3l *a N 3 7 
°C T- 3 Rfl . 4 l ^IBI-f v*a^- 

h L . 7* U - li A< L /: 7 - ^ , T 

B S (50mM r- 'J *igfifc. pH8.0 , ISOnM NaCl) T 
VtftVL, 3 X f5 f VtStTBS *i:7<^;- 
*SL, S S T $* R W > * ^ - j. l . 7 < /U 
? - * 0. 05X V -f > 20£ £ C TBS 4' T l 5t* RiI o 

6 GT& j* L . <.» r . ' 1 * I <3 :fi ft t ? * I eC S 
/ia L tz t X 5 *■ > Sr £ tr T B S 4» ic a L * .2 S T 

2 K? fB! -f > + a ^ - h 0 /: « ^ , 0.05r f 7 f > 
*SCTBS T! : 13 . ti| 0. OSX -y -f >20£gi;TB 

7 ■< A' ? - li * X«7^A/i.li$A,T-80 9 Cr-i* 



»ffl¥ 3-23211)3 (7) 

& iff I u 2 * T4 0NA V # - *3 i * to * , 12"C 
TI*&{S£L. cONAOh«CEcoRI 7/^^-5: 
MUflC/:. 85°C > 1 0 77> Pifl O & fl IC J: 9 T 4 'J # — 
t*f2tt$^^<o^ ATP rg iff 10a £ , T4 * y 7 
^l/!ffK*t--ei u 2 . 37*C . 3 0 5> M 

L . 5* ^JS^ U >»{kl/;„ Cfi^lOO a£ 
<0 7 x y - ;W . ^ D D+.^i.ftlLfc(D&, 7k J§ 
£ 7. > a 7 ^ IZ H % cDNA* 0 !R L . EIiRL 
/• ONA A k t 1 I ^ ^ - O EcoR I SB fit K rf A L te . 
|£^T, 7 t - •> t ^tt^^fPJfi* nti^icD 

/< -/ y - > r CO 35" & l* , SiloDt-^MSF tl/T'T'a 
51 W 3 P4 50 c ,i cDNA ^o-XOX^'J-- 

> r 

cONA-7 r 5 y - * £ © P4 50 c i • cOWA ^ o - 

voassncu. P450c. cat a !a«**ffl ^ *: * 

ft Si L /c cDNA 5 ^7 'i-<OL 4 XIO' 7*7- 

•7 5 - 9 $ y Ecofil "C 

W»rt5;ii:J:0, cONA^^-^-h^IsIiKL, 
pUC 1 9tOEcoRl S! (2: iz + 7 9 d - - > ^ U tz • 
cn^Ov^. ft S CE> cDNA-i > if - h (1.9kb)* 
^ C ^ o - v £ pLMT25 t & % U o 
^ IBS ffli 4 PLMT25Q ^JP5»3RitfaBiO(t3j 

± 3a r 7 ^ ; k ^«^r a ® jmios/plmt25 

-15 0 u s / ml 7 V b* •> y > * ^ 6* L iS ** CI £ 
*i:/<^ Fr'irFvi Og, S*f5i4-xh5^ 
h 5 g , NaC ^ 1 0 g ^ ^ C ) *P "C i§ ft L . /< - 
y^^i. - K 7 O ^ ft IC ffi -> T . y^Xi FDN 
A *• S9 M L . T'^Xi KDNAU> S^c7>$il?a 
» * "C W * t . W«DNA»ltOt^5aJ- 
I. 0%7tfv-x>fj\sT&%&1}]T'5iftLtz. i: (O 

«s * , » 2 a u * »i ia » * nfi ia * » . 
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(J 3 -j Hff«P45Q t t> © T i / ft E?1 

cDNAY > * - hi. 9Kb 0 41E?]^^SL/:, 
pUC 1 9 Zf 7 * i KOr5-f T-*Sl»li^fiD 
NA*y-7<fv-£LT, 7-7=7 if dCTPfc J: 

E ?<1 * ft S L . 

2* g L f: pLHT25© cDNA-f > * - h © £ 3 82 ?'l 

(2 JC ,t, -T J: 9 (w , «5S§5 9 1 657 ft a s r 

© 2? * # <fc tTIi, I -Jf^riLfciO 

2-3©k*&*>^*.£*t.oA < * cn^TiittSfie 

?|J © iS *c it 3 K > ^ * >o *3 tl * 

Jft 5 2. 5 00 ^U h > © P4 50 t , * €-3 - KTg 5 4 ii 

«M7 » HTP450en(y t - t^ * 7 'W 
t a V /» il/ y Uh'J-, 263 *. 1 4256 - 1 4260 
Ri:tO^*fc*ia«)- © N 5R ffl 7 i y fift E ?'l £ x 



»B¥ 3-2324f)3(8) 

F ■? > £ ic i K> z* S L /: & * . iN * Ml * £ A 1 a - 1 
le-Pro-AU-AU- ©E*l*3c*'&*w£a<TSfc. 

:oEWii, ^ l f3 ir f r s y K E ?ij © 3 3 § 

7 i / 381^9 5 3 3 SliT<05 0 

I 7 ; ; fi^S a<P450 c ,i * a - Kt4««T6 
5C ti<«8flt/:. £ , C © 5 0 I T I J & <D 
E^J^lCii, f<T<OP450d?iT»^S fttl» 
£ * *\A|g£|£H5-*"* >^8* { 4 7 9 

7 t / KS5g i:RiH^? * © ml & © 7 = J Wt 
E7<J ffli© P450^^a iJ: ( fit^fc. 

&m L fc 7 v h )ffP450ci ,075/ »E?'I I- -3 
T , {th*0S6Si:<O*8[slte^, NBRFf-^ 
^-X^fflOTitttL;:. -e©S£S. Andersson 
^^^l^L^Ot^fliF; h3>KM7©5£-3 
U A * > - 3 a . 7a, I2a-h i ;*-->l'©2 
6 «2 7) tt*BHt 4 P450# : f 

H,fc7 3X© — S^^C*:. L ri> t A< £ * ft*! © 
P4 50© # * « £ li * 3 0KIsi±©«l»]tttt£.£*l 



3 > K V 7 © fc" * * > D . 2 5& 7KBMt»#£5 
£-3U*?>-3a. 7a. I2a-h';^ — 
yU 2 7. fit ft 6* * Ii»£:£*jicf5i-©P 4 50#^ 

U:7; y»E?']li7v h Jff ; h 3 > K 'J 7 © t' 
? i >D,© 2 5 fcTK&tt&K ^A***"* - * P 4 50 c ,. 
IC f9 ^ h Z t i)< *8 £ * K '* -» tz o 

- 7j . P450c- . « 4 o i k 3 > i* y 7 tc © a r 

$ n -5 4 4 ic . n * as © i k 3 > k y r #ft is •> 

y asf ae ?»i f ic »i . • ^>F'j7«i^>/t^^ 
is&£^;L*n*ffi a r « s 

3 2 7 i ./ tt & s © E *| ti , ij >■ ^ « s i = 4 r 
;H S ->5£B5 3*£*. (fe ic I 8 3<0K^K7 

• yKi^^nw:. jy Jt © $S £ * . ^ »- fff 
k 'J 7 id & > r r * * m t , fitiiawflEo^^Fa^ 



57.1825 r /l'h> (5 0 1 7 i / SKS) T*^C:. 

4. 0®OfBSmttSA 9 ^ 

^ 1 El «i . pLJ4T2 5£DcONA-< y - hffli^^fiS 
E?'J ± * ^ ni^(t£^n5 7 7 Mr P450ci i © 
7 i y KE^I^t, P4 50ci» ©3-^^ V^^I 
IfK (i . J£fiS§ 5 9 ^ ^ 1657S g ic $8 S * . * 
f : . C <0 0 ft , ig S S ^ 1 5 5 <5> L 5 5 7 § @ fi£ »ft 

P450c.i (ctsar*. ei^^ ^enT^u/cSBaii 

■> r E #J © W ITr ffl a «■ . * ^ * T tA €■ £6 L, /c 
5 7 ; ; Sf^llifflSIPJSOc:* «ST*£L /:N 
^ 2ag 7 i y « e 5<j * ^ r . P4 50 T E ?'J © ^ I? $ n 

m 2 Si ti . 7 v HffP450cn * 3 - KT -5 cDNA 
a - > pLMT25© »l PH » 3R ilfiBI * . ® ^ - * 
t,>^tgii^|»^^3 - Fti D N A « « * jT? ^ • 
4 ^c . SI 4 1 © ^ EH U , DN AlSaSIEW^^SE^ 
5? ISJ 45 £ ^ « ^ Ts t • 
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I 

T CCC TGC ATC CGC CCC CTA CTC TCT CCC TCT AAA CTC TTC CCT TCT CAG ACA CCA TCT 53 

ATC CCT CTG TIG AGC CGC ATG AG A CTG ACA TGG CCG CTT CTC CAC ACT CGT GTG ATC GGC CAT CGC CTC TGC CCA 133 

.Mel Ala Val Leu Ser Arg Met Are Leu Arg Trp Ala Leu Leu Asp Thr Arg Val Met Cly His Cly Leu Cys Pro 25 

CAA CCG CCC AGA GCC AAG GCC GCG ATC CCT CCA CCC CTC CGG GAT CAC CAG AGC ACG GAG CGT CCA CCA ACA GGT 208 

Gin Gly Ala Arg Ala Lys Ala Ala I ie Pro Ala Ala Leu Arg Asp His Ciu Ser Thr Glu Gly Pro Gly Thr Gly 50 

T 

CAA CAC CGA CCC CGC CTG CGG ACT CTG GCG GAG CTT CCG GGA CCC CGA ACG CTA CGC TTT TTA TTC CAG CTA TTT 283 

Gin Asp Arg Pro Arg Leu Arg Ser Leu Ala Glu Leu Pro Gly Pro Cly Thr Leu Arg Phe Leu Phe Gin Leu Phc 75 

CTA CGA GGC TAT GTG CTG CAC TTG CAC GAG CTC CAG GCG CTG AAC AAG GCC AAG TAC GGC CCA ATG TGC ACA ACC 358 

Leu Arg Cly Tyr Val Leu His Leu His Glu Leu Cln Ala Leu Asn Lys Ala Lys Tyr Gly Pro Met Trp Thr Thr 100 

ACC TTT GGG ACT CCC ACC A AT GTG AAT CTG GCT AGC CCC CCG CTC TTG CAG CAA CTG ATG AGA CAC GAG CCC AAC 433 

Thr Phe Cly Thr Arg Thr Asn Val Asn Leu Ala Ser Ala Pro Leu Leu Glu Gin Val Met Arg Gin Glu Gly Lys 125 

TAC CCC ATA AGA CAC AGC ATG CAG CAG TGC AAG CAG CAC CCA CAC CAC AAA GGC CTC TCC TAT GGC ATC TTC ATC 508 

Tyr Pro lie Arg Asp Ser Mel Glu Gin Trp Lys Clu His Arg Asp His Lys Cly Leu Ser Tyr Cly lie Phe lie 150 

ACA CAA GGA CAC CAG TGG TAC CAT CTG CCT CAT ACT TTG AAT CAC CGG ATG CTG AAC CCT CCT CAG GCA CCC CTC 583 

Thr Cln Gly Cln Gin Trp Tyr His Leu Arg His Ser Leu Asn Gin Arg Met Leu Lys Pro Ala Glu Ala Ala Leu 175 

TAC ACA CAT CCC TTA AAC CAG GTC ATC ACT CAC TTT ATT GCC CCC CTG CAC CAG CTG CGC ACA GAG AGT CCA TCA 658 

Tyr Thr Asp Ala Leu Asn Glu Val Me Ser Asp Phe lie Ala Arg Leu Asp Gin Val Arg Thr Glu Ser Ala Ser 200 

GCC CAT CAG CTG CCA CAT GTG CCA CAT CTT CTC TAC CAC CTT GCC TTC CAA CCC ATC TCC TAT ATC CTC TTT GAG 733 

Gly Asp Cln Val Pro Asp Vat Ala His Leu Leu Tyr His Leu Ala Leu Clu Ala He Cys Tyr He Leu Phe Clu 225 



AAA 
Lys 



ACG CTT 
Arg Val 



CCC TCC 
Gly Cys 



XTX CAG 
Leu G I u 



CCC TCC 
Pro Ser 



ATC CCT 
lie Pro 



CAC CAC ACC 
Giu Asp Thr 



GCC ACC 
Ala Thr 



TTC ATC 
Phe lie 



AGA TCT 
Arg Ser 



GTT GCA 
Val Gly 



CTC ATG 
Leu Met 



TTC 808 
Phe 250 



AAC 
Lys 



AAC TCA 
Asn Ser 



GTC TAT 
Val Tyr 



CTC ACT 
Val Thr 



TTC CTT 
Phe Leu 



CCC AAG 
Pro Lys 



TCC TCT CGG 
Trp Ser Arg 



CCT CTG 
Pro Leu 



CTC CCC 
Leu Pro 



TTT TGG 
Phe Trp 



AAC CCA 
Lys Arg 



TAC ATG 
Tyr Met 



AAT 883 
Asn 275 



AAC 
Asn 



TGG CAT 
Trp Asp 



AAC ATT 
Asn \ Ic 



TTC TCC 
Phc Scr 



TTC CCG 
Phc Gly 



GAG AAG 
Glu Lys 



ATG ATT CAT 
Met lie His 



CAA AAA 
Gin Lys 



GTC CAG 
Val Gin 



CAG ATA 
Clu lie 



CAA GCC 
Glu Ala 



CAC CTA 
Gin Leu 



CAC 958 
Cln 300 



CCC 
A I a 



CCT CGG 
Ala Cly 



CCA GAT 
Pro Asp 



GCG GTC 
Gly Val 



CAC CTA 
Gin Val 



TCT GCC 
Ser Gly 



TAC CTG CAC 
Tyr Leu His 



TTC CTC 
Hie Leu 



CTC ACT 
Leu Thr 



AAG CAA 
Lys Glu 



TTG CTC 
Leu Leu 



ACT CCT 
Ser Pro 



CAA I033 
Cln 325 



CAC 
Glu 



ACT CTC 
Thr Val 



CCC ACC 
Cly Thr 



TTT CCT 
Phc Pro 



GAG CTC 
Clu Leu 



ATC TTC 
I I e Leu 



CCT GGC GTA 
Ala Gly Val 



CAC ACG 
Asp Thr 



ACA TCC 
Thr Ser 



AAT ACA 
Asn Thr 



CTG ACC 
Leu Thr 



TCC GCC 
Trp Ala 



CTG 1 1 da 
Leu 350 



TAT 
T',r 



CAC CTT 
His Leu 



TCA AAG 
Scr Lys 



AAC CCA 
Asn Pro 



CAC ATC 
Clu lie 



CAC CAA 
Gin Glu 



CCC TTC CAC 
Ala Leu His 



AAC GAA 
Lys Glu 



CTC ACT 
Val Thr 



CCT CTG 
Cly Val 



GTA CCC 
Val Pro 



TTC CCC 
Phe Cly 



AAG 1 1 83 
Lys 375 



CTC 
Va ! 



CCC CAG 
Pro Gin 



AAC AAC 
Asn Lys 



CAC TTT 
Asp Phc 



GCC CAC 
Ala His 



ATC CCC 
Mcl Pro 



CTC CTA AAA 
Leu Leu Lys 



GCT CTG 
Ala Val 



ATT AAG 
lie Lys 



CAC ACC 
Clu Thr 



CTG CGC 
Leu Ar? 



CTC TAC 
Leu Tyr 



CCT I258 
Pro -100 



CTC 
Val 



GTT CCC 
Val Pro 



ACA AAC 
Thr Asn 



TCC CGG 
Ser Arg 



ATC ATC 
lie He 



ACA CAA 
Thr Glu 



AAC GAA ACT 
Lys Glu Thr 



GAA ATT 
Glu lie 



AAT GCC 
Asn GI y 



TTC CTC 
Phe Leu 



TTC CCT 
Phc Pro 



AAC AAT 
Lys Asn 



ACA 1333 
Thr 125 



CAC 
Cln 



TTT GTC 
Phe Val 



TTA TCC 
Le-j Cys 



CAC TAC 
His Tyr 



CTC GTG 
Val Val 



TCC CGA 
Ser Arg 



CAT CCC AGT 
Asp Pro Ser 



GTC TTT 
Val Phe 



CCT GAG 
Pro Glu 



CCC GAG 
Pro Glu 



AGC TTC 
Ser Phe 



CAC CCT 
Cln Pro 



CAC 1048 
His 450 



CCA 
Arg 



TCC CTC 
Trp Leu 



AGC AAG 
Are Lys 



AGA CAC 
Arg Clu 



GAC GAT 
Asp Asp 



AAC TCC 
Asn Ser 



GGG ATC CAA 
Gly lie Gin 



CAC CCA 
His Pro 



TTT GCC 
Phe Gly 



TCT CTC 
Ser Val. 



..C.CC.TTT. 
.P.r.o..PJifi 



.CGC. TAT. 
Sly.. In. 



.jjfJ.G. 1483 



475 
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7m 1 121 C^rCV 3 ) 



..GIT... CCC. ICC. 
..Ya.t.Au..5e.t\. 



TGC. £IG. .C.CI ..CCC. . AC.C. 
.Cy.s..L.eu..Gly..An„A.c£ 



.ATI. .CCA . CAA.. CTC . .C AC. . AIC. .CA A . .C.TC. . CM. CTC 
.Uc..AlA..C.ltt.ieo..Cl.u..M.cl..CJ.D..Lc.u..L.Ctt. Leu 



TCA ACC CTC ATA CAA AAC TAT 1558 
Ser Arg Leu lie Gtn Lys Tyr 500 



GAG GTC GTC 
Glu Val Val 



CTG TCT CCC CCC ATG 
Leu Scr Pro Cly Met 



CCA GAA CTC AAC TCT GTG TCC CCC ATC CTC 
Cly Glu Val Lys Scr Val Ser Arg He Val 



CTC CTT CCC ACC A AG AAG CTG 1633 
Leu Val Pro Ser Lys Lys Val 525 



ACC CTA CCC TTT CTC CAC ACA CAC TAG TAC CAA GCT CCC CTC CTC CTC CAT CCC ACT TCT CCA CAA CCC CTG GCA 1708 

Ser Leu Arg Phe Leu Gin Arg Cln 5J3 

CAG AAG TTC TTC CCC ACT CTC ACC TCA CAT CTC ACC ATC CCA CAT TCA ACA CCC CAC CTC TCT CCC CTT CCC ATA 1783 

CAC ACC AGA CCT CTC GCA CAA TCT CTA CTG ACC AGC ACC CAT TTA ACA CAT TAC ACC ACC TCA TAT CAC ACC ACC 1858 

CTG CTT CCC TAC AAT TTA AAA TAA AAT TTA AAA TTC AAA AAA 1900 
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